Promotion of tumor growth by murine fibroblast activation protein, a serine protease, in an animal model.
Fibroblast activation protein (FAP) is a type II integral membrane glycoprotein belonging to the serine protease family. Human FAP is selectively expressed by tumor stromal fibroblasts in epithelial carcinomas, but not by epithelial carcinoma cells, normal fibroblasts, or other normal tissues. FAP has been shown to have both in vitro dipeptidyl peptidase and collagenase activity, but its biological function in the tumor microenvironment is unknown. The modeled structure of murine FAP consists of a short cytoplasmic tail, a single hydrophobic transmembrane region, and a large extracellular domain. A seven-bladed beta-propeller domain is situated on top of the catalytic triad and may serve as a "gate" to selectively filter protein access to the catalytic site. HEK293 cells transfected to constitutively express murine FAP, when xenografted into scid mice, were 2-4 times more likely to develop s.c. tumors and showed a 10-40-fold enhancement of tumor growth compared with mock-transfected HEK293 cells. Rabbits immunized with recombinant murine FAP developed polyclonal anti-FAP antibodies that significantly inhibited murine FAP dipeptidyl peptidase activity in vitro. HT-29 xenografts treated with these inhibitory anti-FAP antisera exhibited attenuated growth compared with tumors treated with preimmunization rabbit antisera. These data demonstrate the ability of FAP to potentiate tumor growth in an animal model. Moreover, tumor growth is attenuated by antibodies that inhibit the proteolytic activity of FAP. These findings suggest a possible therapeutic role for functional inhibition of FAP activity.